The paper addressed the following research problem: Is the DEA (Data Envelopment Analysis) a suitable method of measuring and improving the performance of a company? Is it possible to calculate the goal values of the key performance indicators based on the BSC (Balanced Scorecard) principles using the DEA results? Is it possible to link the results of the BSC method and the DEA method to increase business performance? The aim of the research was to find out which financial indicators of the company are key performance indicators. We selected the key performance indicators using the BSC principles. These indicators were then applied as inputs/outputs in the DEA model. The partial aim was also to propose goal values for selected key performance indicators. The analysis was carried out on a sample of companies operating in the sphere of heat industry in Slovakia. The sample was created to represent businesses that have problems with their performance as well as those who do not have any problem. When choosing the sample, we made use of Altman's Z-score. We then calculated the values of the selected financial indicators. The correlation matrix and the BSC principles were applied to select key performance indicators. We also made use of the DEA method. This nonparametric method can be applied in the field of business efficiency, financial health, and performance evaluation. The DEA CCR input-oriented model was designed. We see the application of the DEA method in assessing financial health and performance of a company as well as the DEA CCR model itself as the main contributions of this paper. The research also paid attention to the calculation of the goal values of key performance indicators that enter the BSC as goal values. Using these goal values, a company may become more stable and therefore competitive. This research confirmed the possibility of integrating BSC and DEA.
Introduction
In the 21 th century companies face many problems and challenges. Due to the current market saturation, it is important for them to maintain and further develop their competitive advantages (e.g. innovations, quality of products and customer services, human capital etc.) and to ensure that all improvements are reflected in their financial situation, their level of competitiveness or even the overall existence. These facts are reflected in the current modern management trends -the shift from the reactive management to more proactive one based on planning and predicting changes in the market, a shift from unsystematic and random problem solving to systematic one, which is characterized by a detailed analysis of a problem. Trends in management move from hard to soft components with an emphasis on creativity and the development of human potential in innovative ways such as coaching and e-learning. Instead of partial approaches, systematic approaches are applied. These are aimed at understanding a company as an organism, in which individual business areas cannot be separated from each other. Within these approaches we can mention the Balanced Scorecard concept. The understanding of business performance expressed by financial indicators is replaced by its understanding as a penetration of three dimensions (E-E-C): Efficiency -customer needs satisfaction, Effectiveness -management and optimal use of resources and Changeability -strategic awareness of managing changes. These three dimensions are also a great prerequisite for introducing the Balanced Scorecard.
The next part of the text is structured as follows: The first section outlines the theoretical basis of the studied problem. This part of the article lists selected aspects of the BSC. A special part is devoted to the summary of the theoretical knowledge from the field of integration of BSC and DEA methods. At the end of the theoretical part a research problem and goal are formulated. The second section describes the data, the analysed sample of companies and the processing methods. When addressing the research problem, we made use of selected financial indicators, correlation matrix, Altman model, DEA method and BSC method. We formulate dual input-oriented DEA CCR model which was solved in MS Office. The third section includes results and discussion of the results achieved. This section lists the performance values of the selected sample of companies as well as the goal values of selected key performance indicators. The final part of the article is the conclusion in which the essential conclusions resulting from the research problem are addressed.
The essence and development of Balanced Scorecard
A preferred area of interest for managers at the end of the 20th century was the measurement of business performance. The question was how to measure the performance but not to improve one part of the business to the detriment of another, and to make the performance measurement system a management tool that supports continuous improvement (Gavurová, 2011) . The aim was to replace or complement the financial indicators so that the performance measurement was not focused only on the financial area.
The limitations of financial data as the basis for companies' decision-making has been recognised long time ago (Dearden, 1969 , In: Lawrie & Cobbold, 2004 along with the ability to utilise non-financial data in providing for improved decisions (Committee on Non-Financial Measures of Effectiveness, 1971; In: Lawrie & Cobbold, 2004) . "It seems that the traditional business performance management based primarily on financial management has reached its limits and in recent years we have seen the development of new non-traditional indicators, methods and models based primarily on non-financial methods, in particular on strategic and other qualitative indicators" (Rajnoha et al., 2016, p. 183) . Horváthová and Mokrišová (2017) state that the first to use non-financial indicators to assess the performance of the company were Peters and Waterman (1982) (in the form of 8 success factors), followed by Bullen and Rockart (1981) and Chung (1987) who came up with critical success factors. The problem is how to identify all possible non-financial measures. One of the solutions was the Balanced Scorecard (Kaplan & Norton, 1992 ) that has become both well-known and widely adopted (Rigby, 2001 (Rigby, , 2003 Dumitrescu & Fuciu, 2009 ) Kaplan and Norton presented Balanced Scorecard as an integrative device that would encourage and facilitate the use of non-financial information.
The Balanced Scorecard was at first a simple 4-component approach to measuring business performance. Three other areas were then added to the financial area: Learning & Growth, Internal Business Processes, and Customers. These areas represent 3 main stakeholders (Cobbold & Lawrie, 2002) .
The basic idea of the Balanced Scorecard was to create a network of strategic causal relationships between perspectives. The financial perspective refers to profitability goals. The customer perspective points to customer preferences and identifies product or service requirements to create value for the goal customer segment. The perspective of internal processes refers to production, sales and distribution processes. The perspective of learning and growth points to organizational abilities and intangible assets of the company (Kaplan & Norton, 2007; Clegg & Bailey, 2008) . The causal relationship between perspectives is explained by Petřík (2009) . The perspective of learning and growth influences the perspective of internal processes which in turn affect the perspective of customers which ultimately affects the financial perspective. It can be said that the quality of human capital (the perspective of learning and growth) is the cornerstone of business prosperity (the cause) while the financial perspective is the result.
The basic characteristic of BSC is balance in different directions. Hasan and Tibbits (2000) ; Lesáková (2004); Nair (2004); Tjader et al. (2014) see the balance in the following: between the short and long term business objectives, past, present and future of the company, between financial and non-financial indicators, between leading and lagging indicators and between external and internal performance factors.
Since 1992, the Balanced Scorecard has gone through 3 development phases (generations). Firstly, the BSC method was used as a business performance measurement and management system (Kaplan & Norton, 1992) . Later, the method was extended to implement the strategy by linking the strategic objectives of the company, identifying the causal relationships between the measures and determining the responsibility for the achieved objectives, i.e. the BSC method served as a tool for implementing the strategy (Kaplan & Norton, 1996; Olve et al., 1999) . Currently, the third BSC development phase (generation) is at its peak. BSC is seen as a strategic management tool linking vision, mission, and strategy with set goals within individual perspectives. The BSC method has also been broadened to define scenarios that complement the causal relationship between perspectives. We can say that BSC is becoming a strategic asset management tool (Gavurová, 2011 (Gavurová, , 2012 Lawrie & Cobbold, 2004; Andersen et al., 2004) .
As Corporate Social Responsibility concept (CSR) is becoming more and more important, there is a space for the latest, fourth generation of BSC. In addition to the four known perspectives, BSC should also include an external perspective taking into account the environmental and social aspects. The environmental aspect is an external complement to the financial perspective while the social aspect is complementary to the customer's perspective -the company brings benefits not only to customers but to the entire community (Kádárová et al., 2015) .
Sources of information and performance measurement capabilities of individual BSC perspectives
The financial perspective focuses on the financial health of the company (Werner & Xu, 2012) . Its basis is formed by the financial and economic analysis of the company. The basic task of any financial analysis is to provide information about the financial situation of the company, its stability and performance at the right time. By analysing the past and the present situation of the company, the analyst can identify potential risks and can therefore formulate and implement the right decisions that can eliminate negative developments in the future. Information obtained from the financial analysis can be used by different users, managers, employees, banks, creditors, real or potential investors, state authorities, the public, sometimes even competitors. The purpose of the financial analysis is not only to know the past financial situation through ex post analysis but also to predict the future development of the company through an ex ante analysis (Zimermanová & Bartková, 2016) . Under the BSC, Lesáková (2004) considers the following to be the most appropriate financial performance indicators: a set of financial ratios (indicators of liquidity, profitability, indebtedness, activity, market value), Economic value added (EVA) or IN and INFA (IN Financial Analysis) models. Kaplan and Norton (1992) ; Mooraj et al. (1999) ; Horváthová and Suhányiová (2012) distinguish between the use of financial indicators at different stages of the company's life cycle. In the growth phase of the business, the financial indicators may focus on the cost of developing new products or distribution channels. During the maintenance phase, we use traditional financial methods (e.g. Return on equity, operating and gross profit, static and dynamic methods of investment valuation using discounted cash flow). There is a pressure on the cash flow in the collection phase, since indicators such as Return on Investment (ROI), Economic Value Added (EVA), and operating profit are no longer of such value because the largest investments have already been made.
Customers form the external environment of the business. Sometimes it is difficult to get relevant information about them. It is therefore necessary to use marketing research techniques, customer satisfaction surveys (e.g. KANO model) or marketing intelligence to analyse competitors, markets, partners and technology (Zimermanová & Bartková, 2016) . Lesáková (2004) and Kaplan and Norton (2007) state that with regard to the customer perspective we can use the following measures: market share, which can be expressed by the number of customers, volume of sales or number of products sold, new customers acquisition -measuring the number and proportion of new customers or new orders in absolute or relative terms, customer loyalty -monitors the rate of maintaining good relationships in the company in absolute or relative terms, customer satisfaction -monitors customer satisfaction rate, customer profitability -measures net profit per customer / market segment after deducting customer / market support costs.
According to Lesáková (2004) and Kaplan and Norton (2007) , the key processes in the company are made up of follow-up activities of the value chain and consist of 3 processes -the innovation process, the operation process and the after-sales service. As for the innovative process, the authors recommend using instruments such as the time necessary for the development of the new generation of the product, the level of inventions (Valent's innovation spectrum), the time it takes to place a product on the market. However, the innovation process is closely related to other perspectives.
As for the operating process, which starts with an order and ends with the delivery of a product to a customer, we can focus on the quality of the operating process, the cost of the operating process and the machine utilization. After-sales service comes after the product is delivered to the customer. Under this process we can measure quality or speed of service (Lesáková, 2004; Kaplan & Norton, 2007) .
The basic building block of the BSC methodology is the perspective of learning and growth. At present, people in the companies are no longer seen as a cost item but as the most important intangible asset that needs to be valued and invested in. It is the human potential (learning and growth) that is the basis for the development of all business areas (Blašková, 2011) . According to Kaplan and Norton (2007) , the perspective of learning and growth consists of 3 core areas: employee competences, the ability of the information system, delegation of authority and engagement. According to Horváthová and Suhányiová (2012) , this perspective, which is focused in the future, measures, in addition to the strategic potential of information systems, the potential of employees, their motivation and the system of their goals. This perspective develops goals and measures that support learning and growth of employees.
According to Horváthová and Suhányiová (2012) and Kaplan and Norton (2007) , in addition to traditional employee indicators (e.g. employee satisfaction, employee productivity, average monthly income, benefit level, turnover), it is important to measure also indicators such as education, motivation, flexibility or ability to work in a team. Lesáková et al. (2017) investigate the causes of interest or disinterest of Slovak companies in implementing the BSC. The most common causes of concern regarding BSC include the complexity of measuring business performance and its relevance in the future, linking strategic and operational decisions to everyday practice, improving business process efficiency, and eliminating barriers between strategy formulation and implementation. The most common reasons for not taking part in the BSC include low awareness of this method, the lack of strategic management, management techniques implemented according to the current market situation, and the use of other methods to measure business performance. Gavurová (2011) examines the Slovak companies and implements BSC for companies (agencies) whose scope of business was advising on the implementation of BSC in practice. She found that up to ¾ of Slovak companies with BSC were owned by a foreign investor, 71% were industry and trade-oriented and mostly they were medium to large companies using at least some form of strategic management. Among the most common reasons for implementing BSC is the introduction of a strategy into practice and performance measurement in all areas of business, among less frequent reasons are process monitoring or setting the informative value for financial indicators. In 2011, there were 16 consultancy agencies introducing the BSC concept into practice, 62.5% of which belonged to micro-enterprises and some of them have existed since 1992, i.e. since the introduction of BSC.
Advantages, barriers and sustainability of BSC implementation
According to Horváthová and Suhányiová (2012) BSC's business management benefits can be divided into two core levels: the management level: focusing on key issues and contexts, focusing on reporting strategically important information, linking business management and strategies through goals, uniting employees, customers, business results, and processes in the enterprise into one purposefully functioning whole; and at the communication level: the employees of the company are better acquainted with the strategies, their own work and strategies are more integrated, the level of IT use is improved at all levels of management.
The benefits of BSC implementation are also addressed by Quesado et al. (2018) . They state that a comprehensive enterprise performance analysis (leading and lagging system) that provides a holistic vision, the process of defining and communicating priorities to managers, employees, investors and customers, and the consistency between strategic goals and indicators are the most profound advantages.
Implementation of the BSC may also entail certain risks. Problems with BSC implementation can occur at each stage of implementation. Gavurová (2012) sees the main problem areas as follows: in the strategy formulation phase, the company may lack appropriate strategic analytical methods, the company management may have problems with defining critical success factors or the main competitive advantage. In the BSC formulation phase, the management of the enterprise may experience problems with choosing the right key performance indicators (KPIs) in terms of strategic goals, target setting, management knowledge of BSC deployment, and implementation of employee supervision by business management. In the implementation phase, the problem with redefining the reporting process can arise. In the last phase, the phase of implementation, there may be problems with the assessment of BSC and harmonization of the BSC system.
The long-term use and sustainability of performance measurement within BSC is also addressed by Madzík (2017) . In order to reach the goal values during a certain period of time, we should periodically monitor the development of these values as they grow or decrease according to the nature of the indicator -minimalistic (e.g. Debt ratio) or maximalistic (profitability indicators) and whether the change is uniform, progressive or depressive. It is therefore possible to divide the reference period, for example, into 10 equal time slots and to determine for each time period the reference value of the indicator (it can be higher or lower), which we can express in absolute or relative terms, or calculate the current state of the development of the goal value -performance index. Vrábliková (2017) also states that at the end of the reference period it is possible to calculate the performance of each BSC perspective in %, depending on the rate of fulfilment of the set goal values. If the perspective performance is less than 100%, the company has a weak position in the given field. This fact may be turned into a new innovation opportunity in the next period. The author also recommends that the objectives in individual perspectives should be weighed according to stakeholders' priorities, but the prospects within BSC as a whole should be balanced and equivalent. According to Gallo (2017) , in the case of a high-quality BSC, analysts or controllers have already broken down strategic goals and their metrics into the so-called drivers. The drivers have a significant impact on the creation of a given indicator, make it possible to check whether the strategic goals are being met effectively and their analysis can tell why they are met and who is responsible for it.
DEA as an innovative way to measure business efficiency and performance
As we have already outlined within the Balanced Scorecard concept, business performance is closely related to minimizing inputs (or goal values of indicators such as operating costs) and maximizing outputs (or goal values of indicators such as sales of products), i.e. with efficiency which is the ratio of outputs and inputs.
In 1957, Farrell came to the idea of improving the way in which companies evaluate their performance (efficiency). He considered the methods used at that time, such as the measurement of labour productivity or capital productivity, to be limiting because they did not cover the possibility of combining multiple inputs and thus were not sufficient to express the overall rate of efficiency of the company. These deficiencies have resulted in a more relevant approach applicable to any organization and thus widened the concept of productivity to include a more general concept of efficiency. He was inspired by the work of Vilfred Paret, where his theory of prosperity considered apart from the increments and decreases also their importance and assigned them some weights -this principle is now known as the Paret criterion. Farrell is, therefore, considered the father of the DEA method. The method is based on the principles of linear programming. The basic task of the DEA models is to benchmark the Decision Making Unit (DMU) within the group of units with the same or a similar focus. The DMU definition is relatively flexible. DMU is responsible for converting inputs into outputs the efficiency of which needs to be evaluated (Cooper et al., 2011; Cooper et al., 2007) . Klieštik (2009) explains that input-oriented approaches detect efficiency based on input variables. To improve efficiency, the company should reduce inputs. Its counterpart is the output-oriented approach that recommends increasing the volume of outputs to improve efficiency. Another DEA model breakdown criterion is returns to scale. Constant returns to scale (CRS) occur if an increase in input of 1% results in an increase in output of 1% (CCR models - Charnes et al. 1978) . Variable returns to scale (VRS) occur if an increase in input of 1% results in an increase in output of more or less than 1% (BCC models - Banker et al. 1984) .
Measuring enterprise efficiency using DEA models has various advantages and disadvantages. Among the benefits, Majorová (2007) and Klieštik (2009) include mainly work with multiple inputs and outputs. There is no need to ensure normal distribution of data. Identification of ineffective companies is relatively fast. Disadvantages include inefficiency deviations, which may be due to statistical distortion and a nonparametric approach, where it is difficult to test the hypotheses regarding inefficiency and structure of production functions. In the long run, an ineffective company can become effective by adopting certain rationalization measures, and vice versa. Therefore, until recently, one of the disadvantages of DEA was also considered its limited variety. Therefore, the Malmquist index, named after the Swedish economist Sten Malmquist, was created to measure changes in business efficiency over time. This index, which was first modified for business efficiency measurement by Färe et al. (1992) , can also be used in various variants: output-oriented, input-oriented with constant or variable (increasing or decreasing) returns to scale.
Mutual integration of BSC and DEA
With the increasing popularity of both BSC and DEA, there came several studies that examined their implementation with regard to the evaluation of the performance and efficiency of industrial companies and their processes. Given the planned establishment of the systematic relationship between these two methods, it is necessary to summarize their fundamental differences, advantages and disadvantages in the following table (Table 1) . The first major study devoted to BSC and DEA, is the study by Rouse et al. (2002) . The authors used DEA and constructed a performance pyramid based on the BSC method that was designed to measure efficiency. The model of the relationship between the perspectives of BSC and DEA was addressed by Walderrama et al. in 2009 . In 2010 in their research the CINDB (Combined Interval Net DEA and BSC) method for performance evaluation along with financial and non-financial indicators. These indicators were identified with application of the BSC method and used as inputs and outputs in the DEA model. According to Memari et al. (2014) , the BSC and DEA integrate into three levels: strategic goals (Effectiveness goal), optimizing the use of resources to generate the required outputs (Efficiency goal), and balancing between different aspects of business with regard to causal relationships between perspectives (Balance goal). Asgari et al. (2017) studied the integration of BSC and DEA. The authors tried to find the most suitable instruments for connecting the BSC and the three-step DEA model. The BSC indicators have been used as inputs/outputs of the DEA. Durkáčová and Kádárová (2014) suggested the way to integrate BSC and DEA. BSC consists of 4 perspectives (in the case of the 4th generation we should consider the 5th perspective -external perspective) which contains individual strategic objectives. The company can then assign individual perspectives weights using, for example, an analytical hierarchical process or pairing method, and the same can be done with KPIs according to manager's preferences. Within the DEA model, individual KPIs can then be broken down into: KPIs as inputs and KPIs as outputs. Finally, it is possible to identify and compare the effectiveness of each DMU within the industry under consideration. Aryanezhad et al. (2011) , however, chose another approach to BSC and DEA integration using the two-step DEA model. Firstly, they recommended to measure the effectiveness of individual perspectives for selected DMUs (for example, in the perspective of learning and growth, the share of motivation payments and the share of trained employees are listed as inputs, and the percentage increase in employee capabilities and the speed of services provided are listed as outputs). Then, using two-step DEA model for selected DMU, it is necessary to evaluate effectiveness between perspectives through mutual correlations.
We have decided to do this research because we are interested in improving business performance applying BSC method. During working with DEA model we realized, that this model can suitably complement the BSC and these two approaches can work together in perfect harmony.
Compared to Rouse et al. (2002) , who first applied DEA model and then built performance pyramid using BSC, we applied the reverse procedure. First we applied BSC method to identify key performance indicators. Then we divided indicators to inputs and outputs and applied DEA model to evaluate performance and calculate goal values. This approach is innovative because we have been able to calculate goal values of inputs and outputs to improve the performance of analysed businesses with the use of both methods. Certain limitation for us was the lack of information from all BSC perspectives, therefore we processed in detail only financial perspective. Addressing other perspectives is our goal for the future. In line with the topic of the paper and the theoretical background as well as the studies that have been carried out in the given field and their results, we have set the research problem.
Research problem: Is the DEA method a suitable method of measuring and improving business performance? Is it possible to calculate the goal values of the key performance indicators based on the BSC principles using the DEA results? Is it possible to link the results of the BSC method and the DEA method to increase the performance of the company?
The aim of the research was to find out which financial indicators of the company are key performance indicators. We selected the key performance indicators using the BSC principles. These indicators were then applied as inputs/outputs in the DEA model. The partial goal was also to propose goal values for selected key performance indicators.
Data and methodology
The research input database consisted of data from 497 companies active in the field of heat supply in Slovakia. A more detailed analysis of the database data excluded 154 companies, due to the negative value of equity and other weaknesses in the data. Due to the extreme values of some selected financial indicators, 48 companies were subsequently excluded from the sample. The resulting sample, which was analysed under the research, consisted of 295 companies. The sector that has been analysed is important both economically and socially and plays an important role in the everyday life of society and consumers. All companies in this sector are local suppliers of heat. Some companies have a monopoly position in their respective geographical areas. Despite some similarities with other energy sectors, heat cannot be traded as a commodity between countries and due to significant heat losses in transmission and distribution, it cannot be traded between networks existing in various locations. The overall character and structure of the heat economy as well as the way of supplying heat and hot water are given in different geographic areas by various factors, including: climate and landscape diversity, historical development, demographic conditions and territorial division, private, commercial and industrial character of constructions, economic activity or availability of fuel sources for heat production. Based on the above factors, we encounter different structure and heat supply systems in each larger city or municipality. Each particular system is also constituted by its own set of thermal devices (Antimonopoly Office of the Slovak Republic, 2013). These facts are a prerequisite for the existence of risk factors that affect the performance of the analysed companies from the outside.
The process of the research problem-solving is shown in Fig. 1 . The following financial indicators were applied to analyse the performance and financial health of the sample: TL -Total liquidity, CL -Current liquidity, ACP -Average collection period, IT -Inventory turnover, CPP -Creditor payment period, CTC -Cash -to -cash, TATR -Total assets turnover ratio, ROA -Return on assets, ROE -Return on equity, ROS -Return on sales, ER -Equity ratio, IR -Indebtedness ratio, OC -Overcapitalization, CR -Cost ratio, MCR -Material cost ratio, PCR -Personal cost ratio, EVAROS -Profitability with EVA indicator. These financial indicators represent all areas of financial and business performance assessment.
It was necessary to select key performance indicators that would meet the requirements of the analysed sample of companies from the above-mentioned indicators. When selecting these key performance indicators, the BSC method and correlation matrix were applied.
We used a correlation matrix to analyse relationships between selected financial indicators. The correlation matrix that is used to assess correlations between the variable pairs is a symmetric matrix
, is the correlation coefficient of random variables The correlation matrix mentioned above is processed using Statistica. This software highlighted correlation coefficients in the correlation matrix, where p is lower than the chosen significance level α = 0.05. To interpret the correlation coefficient we used the Cohen (1988) scale, according to which the absolute value of the correlation coefficient above 0.5 is interpreted as a strong correlation, the correlation coefficient value from 0.3 to 0.5 as a moderate correlation, the correlation coefficient value from 0.1 to 0.3 as a weak correlation and a correlation coefficient value below 0.1 as a trivial correlation.
The DEA method was applied to conduct a more detailed survey of business performance and financial health using key performance indicators. The DEA model was formulated as a one-step model for the BSC's financial perspective due to the lack of information on the customer perspective, the perspective of internal processes and the perspective of learning and growth. The key indicators identified by the BSC method and the correlation matrix were divided into DEA inputs and outputs.
The DEA model maximizes the efficiency of the rated unit U , expressed as a share of the weighted outputs and weighted inputs, provided that the efficiency ratios of all other units are less than or equal to 1. For the unit U we get the weighted sum of inputs for the inputs vi, i = 1, 2, ..., m, the weighted sum of outputs for the outputs uk, k = 1, 2, ..., r,:
The DEA CCR model calculates the input and output weights based on optimized calculations so that it is as favourable as possible for the rated unit in terms of its efficiency (maximizing the efficiency of the rated unit) while maintaining the maximum unit efficiency of all other units. The whole model can be formulated for the unit U as the task of the linear programming as follows:
where j = 1, 2,… n; k =1, 2... r; i = 1,2...m; , , , ef(U ) is the unit's efficiency U , ε is an infinitesimal constant based on which the model ensures that all input and output weights will be positive and will thus be included in the model at least minimally, xij, i = 1, 2, ..., m, j = 1, 2, ..., n is the xi input value per unit Uj and ykj, k = 1, 2, ..., r, j = 1, 2,....,n is the value of the yk output per unit Uj. Input and output values are arranged in X and Y matrices that have a dimension (m, n) or (r, n).
The model (3) is not linear in its objective function as the function is the ratio of two linear functions.
Using the Charnes-Cooper transformation, this task can be simply linearized. Two equivalent procedures can be used for this transformation. The first one maximizes the numerator's objective function of the model (3), provided that the denominator = 1. The second procedure minimizes the denominator, provided that the numerator = 1. We thus get two models (4) and (5) as could be seen below:
The model (4) returns the optimal value to the objective function (U ) 1 with the value 1 indicating that the unit lies at the efficiency frontier and the value lower than 1 determines the inefficient units. This model is referred to as (primary):
Input-oriented CCR model; the model (5) is referred to as Outputoriented CCR model.
The procedure for constructing output-oriented CCR DEA models is almost analogous to input-oriented models. Their optimal value of objective function is * (U ) 1. The value 1 is again assigned to efficient units and the value greater than 1 is assigned to those inefficient. If the unit is not efficient, it is possible to obtain the coordinates of the virtual unit, i.e. recommendation how the rated entity should improve its behaviour to reach the efficiency frontier using optimal variables (weights) from models (4) or (5). These models are sometimes referred to as multiplier models that have (m + r) variables and (n + m + r +1) constraints. In order to evaluate the efficiency of the entire set of units, these models must be addressed for each unit separately. Therefore, it is necessary to address n linear programming problems of this range. Because the number of units may be very large, it may be easier to work with dual models in case of models (4) and (5), which are also referred to as envelopment models (Jablonský & Dlouhý, 2015) . Kočišová (2012) presents dual models as follows: In all linear programming tasks, a large number of constraints negatively affect the ability to solve the problem. For each linear problem, it is possible to construct a dual linear programming model that uses the same data and reduces the number of model constraints. Klieštik (2009) considers that in terms of interpretation, a dual input-oriented model is more advantageous and, more importantly, more practical to work with. In this case, the dual problem to (4) is to have (m + r) constraints and (n + m + r + 1) variables. Variables j, j = 1, 2,…, n, are dual variables that belong to the first set of constraints (4), q is a scalar dual variable that is associated with another restriction and sk⁺, k = 1, 2,…, r a si ‾ , i = 1, 2,…, m are the dual variables assigned to the lower intervals for the output and input weights.
Dual CCR input-oriented model can be written as follows:
When we realize that sk + , k = 1, 2,…, r a si ‾ , i = 1, 2,…, m, are actually additional variables under the constraints of model (6) and is an infinitesimal constant, then this model can be written as follows (Charnes et al., 1978) :
The vector components = ( 1, 2,…, n), = ≥ 0 can be interpreted as weights (or coefficients of linear combination) that are assigned to individual units of the evaluated file. The aim of the model (7) is to find a linear combination of inputs and outputs of all units so that inputs and outputs of this combination are not worse (i.e. not higher for inputs and lower for outputs) as inputs and outputs of the evaluated unit U . As shown by the link to the primary model (4), q is the indicator of efficiency of the unit.
Dual output-oriented CCR model -dual model to the model of Banker et al. (1984) (5):
The model (8) returns the optimal value of the radial variable * ≥ 1, which can be considered as the measure of efficiency of the evaluated unit U , indicating the need for a proportional increase of all outputs to reach the efficiency frontier. Value * = 1 indicates the efficiency of the unit.
Company performance analysis has to be carried out on a test sample of companies, as the DEA solution for such a large sample of companies would be very demanding. The Altman model was applied to select test samples. The model was created by modifying the original model. The result is suitable for companies whose securities are not traded on the securities market. This change brought about a revolutionary change in the X4 indicator, while the market valuation of equity changed to the accounting valuation (Sulub, 2014) . Altman also proposed new weights for individual indicators and thresholds for the classification of companies that face or does not face bankruptcy. We have chosen the Altman model because it is one of the most frequently used prediction models in Slovakia. This model was used for comparison with the results of the DEA model by the authors Vavřina et al. (2013) .
The equation of the modified Altman model is as follows:
0,717 0,847 3,10 + 0,420
where x1 is Net working capital / Equity, x2 is a Retained earnings / Equity, x3 is EBIT / Assets, x4 is the Book value of equity / Book value of debt, x5 is Sales / Assets.
Business classification zones:
Z > 2.9 → safe zone, Z ∈ < 1.23; 2.9 > → grey zone, Z < 1.23 → zone of threat -businesses heading towards bankruptcy.
Results and discussion
In order to analyse financial health and performance, financial indicators were selected from all areas of the company's financial health assessment, including selected operational indicators. Descriptive statistics of selected financial indicators of the analysed sample is shown in Table 2 . The analysed companies do not have a liquidity problem. The average value of the total liquidity is 3.92 and the current liquidity is 3.82. Liquidity values show that these companies work with minimal stocks, which is also reflected in the Inventory turnover. The median of the Total liquidity and Current liquidity indicate that half of the analysed sample of companies reaches values above 0.9, which can be considered a positive phenomenon. These companies struggle with a high Creditor payment period, and as a result they have a negative Cash-to-cash. Total assets turnover ratio averages 0.8, median equals 0.3. It follows that the total assets of the analysed sample of companies are turned over less than once a year. When evaluating profitability, we focused on three indicators -ROA, ROE, and ROS. The average value of ROA indicator is 5.6%, with a median of 4.5%, so it can be assumed that half of the businesses analysed have a ROA of more than 4.5%. The average value of ROE is 14.9%, which is highly positive. The capital structure of these companies ranges from 20% to 80% in favour of external sources, which may be the reason for lower stability of these companies. From the point of view of the average value of the Overcapitalization, these are highly overcapitalized companies, however the median value of this indicator is low. Cost ratio is on average 96%, which is also confirmed by the median. It follows that the average profitability of these companies is at the level of 4 cents to 1 EUR. Costs are made on average by material costs (28%) and wage costs (only 4%). The negative values of the EVAROS indicator indicate that the analysed sample of companies has performance problems. Thus, based on the calculated values of the selected financial indicators and the performance as well as the market valuation of the equity, the analysed sample shows performance problems. The correlation matrix is a suitable tool for identifying key business performance indicators. The correlation matrix was applied to select key performance indicators for the financial perspective of BSC. These performance indicators are simultaneously the DEA inputs/outputs. The results of the correlation matrix are shown in Table 3 .
The results of the correlation matrix show the proportional relationship between the TL, CL and CTC as well as the inversely proportional relationship between TL, CL and MCR. ACP shows an inversely proportional relationship with MCR and a direct proportional relationship with TATR. CPP shows an inversely proportional relationship with ROS and ER, and directly proportional relationship with CR and IR. The relationship between these indicators and the CPP was also recorded. ROS and CR show strong inversely proportional relationship.
The second set of information captures the relationship between the indicator EVAROS and the selected set of indicators. Based on the results of the correlation matrix, it is possible to confirm the statistically significant inversely proportional relationship between EVAROS and CPP. The correlation coefficient, which records the relationship between EVAROS and ROS indicators, is equal to 1. It follows that despite the different input in the form of the economic result, there is a strong direct relationship between these indicators, which makes it possible to state that EVA has a significant relation to the net profit value. This is confirmed by the significant, inversely proportional relationship between EVAROS and CR.
The relationship between EVAROS and the liquidity ratios was not confirmed in the correlation matrix. This is because these indicators are not the immediate determinants of performance, and at the same time it can be argued that the analysed sample of companies does not have an immediate liquidity problem. Also, the relationship between TATR and EVAROS was not confirmed. This non-existing relationship is, from our point of view, a big surprise compared to the previous findings as TATR is a key indicator of performance and its driving force. This will be the subject to our further analysis. The weak relationship with EVAROS was also recorded for ER, IR and PCR.
The results of the descriptive statistics and correlation matrix are an important input for creating the financial perspective of the BSC strategy map. For the purpose of knowing management of business performance, we have constructed a financial strategy management map ( Fig. 2) with key performance indicators. TP6, TP7, TP24,  TP12, TP19) and 5 companies (TP4, TP10 , TP11, TP30, TP31) that are safe from bankruptcy. The calculation of financial health with the application of selected financial indicators (CR, CPP, MCR, ROE, ROS -3 inputs and 2 outputs) was carried out using the input-oriented DEA model. We have formulated a dual linear programming model.
As an example of a dual model, we specify the objective function and constraints for the TP30 (DMU1) -it was placed in the first position. min z = 1 where: 0.94λ1 + 0.95λ2+0.934λ3+0.95λ4+0.97λ5+0.98λ6+1.27λ7+0.99λ8+0.96λ9+0.98λ10 -0.94θ1 0 0.19λ1+0.25λ2+0.23λ3+0.13λ4+0.15λ5+1.39λ6+1.72λ7+0.36λ8+2.11λ9+1.43λ10 -0.85θ1 0 0.55λ1+0.53λ2+0.56λ3 + 0.66λ4 +0.66λ5 +0.57λ6 +0.45λ7+0.44λ8+0.63λ9+0.60λ10 -0.55 θ1 0 0.10λ1 + 0.50λ2+0.10λ3+0.11λ4+0.06λ5+0.07λ6 + (-) 0.17λ7+0.02λ8+0.04λ9+0.04λ10 0.10 0.05λ1 + 0.04λ2+0.06λ3+0.04λ4+0.01λ5+0.02λ6 + (-) 0.36λ7+0.01λ8+0.04λ9+0.02λ10 0.05
Then we calculated efficiency of the analysed sample. Results are shown in Table 4 . Based on the DEA analysis, we find that from the analysed sample of companies, three companies have an efficiency equal to 1 and one close to 1 (0.98). These are the companies that have been evaluated by the Altman model as companies which are not threatened by bankruptcy. The only company that did not conform to the results of the Altman model is TP31. The second group of companies (TP6, TP7, TP24, TP12 and TP19) is made of those that are inefficient and therefore may face bankruptcy. The DEA has confirmed low efficiency and performance of all 5 companies. We would like to point out TP7 -a company which has a negative value of profitability. The DEA has evaluated this company as a zero-efficiency company due to this negative value.
The results of DEA model enable us to set goal values for key performance indicators that create the BSC strategy map. It should be noted that when studying articles on this issue, we did not find a link between BSC and DEA, which would result to the numerical expression of goal values. By achieving the goal values of key performance indicators, it is possible to increase the performance of the analysed companies. The application of correlation matrix for the selection of key performance indicators for DEA model is also the innovative solution.
One of the major input performance indicators is CPP indicator. 
Conclusion
Successful implementation of the BSC method will achieve results that we can consider to be highly positive and beneficial. This method is suitable not only for companies in crisis but also for those that want to implement new visions and changes. The BSC method is being promoted mainly in the industrial sector, but also in companies providing services, especially financial services. It was proved that after its introduction, many financial parameters of these companies have improved, their value increased, costs got stabilized and liquidity increased. The results regarding the customer perspective in terms of retaining and acquiring new customers have also improved, thereby increasing the market share. New processes have emerged in the area of internal processes, particularly in the area of research and development. In many companies, more emphasis has been put on employees, their education and motivation.
In spite of the increasing efforts to suppress the relevance, suitability and applicability of financial indicators for assessing financial health and performance, these indicators remain the most important indicators from all perspectives of BSC. This is because they reflect the impact and consequences of all areas of business activities. However, traditional financial indicators are being replaced by new, more flexible ones that take into account a wider range of criteria and impact on future business development. These are the indicators that are based on the theory of Value based management and market principles. However, it is necessary to be aware of the fact that accounting and financial statements provide "typically distorted information" about the performance of a company. For example, there is no accounting document on the cost spent on equity. This cost has to be estimated. In this respect, the BSC system can bring enormous benefits, new insights and new possibilities for these calculations and evaluations.
DEA is a relatively new (compared to statistical and other methods) nonparametric method, one of many possible approaches to assessing the financial health of companies. As mentioned above, it was originally intended to evaluate the efficiency of production units. In contrast to traditional approaches to efficiency, this method allows an individual evaluation of a company and its individual production units with respect to a whole set of units. We see this as one of its greatest benefits. In addition to identifying financially sound units, it is possible to identify the source of financial distress and determine the way in which a company can reach the financial health frontier by reducing or increasing inputs or outputs (depending on model orientation). Other advantages of this method include the possibility of identifying a "reference unit" for a unit that causes or is in financial troubles. It turned out that the results of this method are comparable with the results of the Altman Z -score in the case of financial health predictions. This finding creates the preconditions for applying this method also in the field of prognosis of future success of a company or its failure.
Linking the BSC and DEA methods appears to be highly beneficial. The first step is to identify key performance indicators using the BSC principles and the second is to use these indicators as input/output values in the DEA model. Using DEA, we are able to find out which company is efficient and therefore financially sound. The advantage of this model is that it uses a combination of several input-output values when evaluating performance, making performance evaluation a more complex method. A major benefit of the DEA is its ability to calculate the goal values of key performance indicators. If these goal values are achieved by a company, it becomes efficient. The addition of the DEA method to BSC is a significant step forward in improving company performance.
